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Incorporating Research into Master of
Industrial Design Projects and Theses:
Six Students with Six Design Research Paths.

This paper serves the purpose of providing an overview of six graduate students
projects and theses that incorporated traditional research methods throughout their
learning process. An overview of the Master of Industrial Design Program is provided
in order to understand how their studies are couched and regulated. The six
students whose work is presented represent the varied paths and processes an
individualized Master’s degree with design research takes. Following these project
overviews are recommendations for those who are working to incorporate research
methods into their design curriculum, and for those who want to prepare Masters
students for doctoral studies in design. The introduction into design research is not
meant to make design researchers out of designers, but rather have the students
become intimately aware of the various methods of research and how the methods
can inform their work.

Lorraine Justice
Georgia Institute of Technology
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Abstract
This paper serves the purpose of providing an overview of six graduate students
projects and theses that incorporated traditional research methods throughout
their learning process. An overview of the Master of Industrial Design Program is
provided in order to understand how their studies are couched and regulated.
The six students whose work is presented represent the varied paths and
processes an individualized Master’s degree with design research takes.
Following these project overviews are recommendations for those who are
working to incorporate research methods into their design curriculum, and for
those who want to prepare Masters students for doctoral studies in design. The
introduction into design research is not meant to make design researchers out of
designers, but rather have the students become intimately aware of the various
methods of research and how the methods can inform their work.
Overview of the Master of Industrial Design (MID) Program
The intent of Georgia Tech MID is to create a professional, terminal, Masters
program with specific content areas that support the industrial design profession,
worldwide industry needs, and the vitality and interests of other disciplines at
Georgia Tech. The MID is also a response to 21st century evolving needs in
industry and government. The rapid expansion of technology related to both
design processes and product development has out-distanced the capacity of
undergraduate education to provide advanced knowledge at that level – and
creates a heavier reliance within industry on acquisition of designers with
advanced degrees in these areas of emphasis.
The Industrial Design Program is one of 6 located in the Southeastern United
States and is the only state industrial design program in the State of Georgia.
The program currently has 160 undergraduate students and 20 graduate
students, with 6 full time faculty positions and 12 practicing adjunct faculty who
assist with teaching specific coursework related to industrial design.

This new MID fulfils goals of the College and Institute by (COA Strategic Plan,
1999):

• Playing a leadership role in seeking and expanding knowledge of our academic
disciplines through instruction, research, creative work, and outreach, aiming to
expand opportunities for the improvement of professional practices and for
society in the 21st century;
• Assuming a prime role in experimentation, innovation, invention and speculation
of new paradigms for design teaching and learning, based on empirical,
normative, as well as experiential qualities of the design experience of students
and practitioners leading to new teaching innovations directed to the
exploration of the anatomy of design processes;
• Playing a leading role in the application of information technology in the
College’s disciplines with a focus on both the instrumental roles of technology
in practice and the experimental roles of technology in design education.
MID graduates must be capable of applying a human centered approach to the
design of new products in order to address user needs, rather than a solely selfexpressive approach to product design. They must be capable of working
effectively in multi-disciplinary design teams to understand the process of
bringing a product to market. Industry’s need for advanced graduates with
specialized technical knowledge will be met to a great extent by the Industrial
Design program’s close association with centers and laboratory resources in the
Institute. Three College of Architecture resources, in particular, play a significant
role: the Center for Assistive Technology and Environmental Access (CATEA),
the Advanced Wood Products Lab (AWPL) and the IDLab.
The purposes of the MID are (Justice, 2001):
1.

To provide graduate students in Industrial Design with a foundation in
research that is appropriate at graduate level through coursework now
being offered in the ID Masters curriculum and through association with
projects such as the Civilian American and European Surface
Anthropometry Resource (CAESAR) and other interdisciplinary and
multidisciplinary projects;

2.

To engage graduate ID students in new arenas for design development
through connection to the IDLab, the Advanced Wood Products
Laboratory (AWPL), the Rapid Prototyping and Manufacturing Institute
(RPMI), the Center for Rehabilitation Technology (CRT) - and to provide
opportunities for new knowledge in the areas of product design, human
factors, software interface design and assistive technologies;

3.

To expand the analytical, creative and intellectual skills of ID graduate
students through exposure to specialized areas of expertise in advanced

technology related to product development and access to opportunities in
research and development unique to Georgia Tech.
The MID combines core coursework developed for the Masters in ID with
coursework from across Georgia Tech in the areas of architecture, computing,
engineering, humanities and social sciences. Students will develop diverse skillsets that provide the graduate level industrial designer with the knowledge
necessary to engage in complex problem solving for a variety of products, and
processes of production, with a human centered focus.
Description
The MID students become competent designers, researchers and managers in
industry by selecting a focused program of study from one of three industrial
design areas of concentration:
1) Product Development – An emphasis combining expertise of the faculty in
research and development with the technologies of advanced computing and
rapid prototyping;
2) Interface Design – An emphasis in linking the development of graphical user
interfaces with the human factors and ergonomics of computer use, software,
Internet related resources and media development;
3) Human Centered Design – An area of emphasis utilizing the expertise in
assistive technology and environmental accessibility found in the ID program,
the College of Architecture and the Center for Rehabilitation – soon to be
renamed the Center for Assistive Technology and Environmental Access.
These three areas directly relate to the expertise of the faculty of the Industrial
Design Program and to the Institute as a whole.
Program Objectives
Because of issues related to the lack of content in specific areas of
undergraduate industrial design education, objectives were put in place to be
certain that particular skills and content were addressed, as well as an overview
of ID studio skills:
1.

To provide students with rigorous graduate design and research
instruction that develops knowledge, skills and understanding of the
principles of the field of Industrial Design;

2.

To provide opportunities for students to become expert in one of
the three areas of focus within the MSID program;

3.

To facilitate design activities, at an advanced level, that incorporate
aesthetic, ethical, social, environmental, and sustainability values in
formulating industrial design approaches and judgments;

4.

To enable graduate students to develop their intellectual, analytical
and critical problem-solving abilities that will prepare them for
professional practice;

5.

To provide opportunities of integration of other disciplines in the
learning process in order to prepare students for the complex
dynamics of collaborative product development.

Curriculum
The product development focus consists of complex problem solving for a variety
of products and product design issues. The interface design focus applies to
hardware and software products with a concentration on creative technology
applications. The assistive design focus concerns the identification of problems
for the disabled as well as product and information solutions to these humancentered problems. All students will be required to take a core number of courses
from each area of study.
The MID curriculum is listed below:
Required courses for the MID Degree

Thesis

Graduate Studies in ID (core)

3

3

Human Centered Design (core)

3

3

ID Graduate Studio (core)

12

12

Research Courses

12

Project courses

Non-thesis

12

Electives (related to ID topic)
Total Program

18

18

48

48

Note: Students with a non-industrial design education are admitted conditionally
and will be required to complete pertinent undergraduate classes as a condition
of admission.

Students with a previous degree other than industrial design will be required
to complete a minimum of one year of undergraduate industrial design
studios, History of Industrial Design, Industrial Design Computing I and II,

and Professional ID Practices. The minimum requirements for students with a
previous degree other than industrial design are as follows:
Students with an undergraduate major in industrial design, as well as students
from allied fields of design, are the potential catchment of graduate candidates
for the MID degree. Students from backgrounds such as engineering and
computer science demonstrating aptitude for the profession of industrial design
will be accepted on a conditional basis, and are required to complete a
preliminary curriculum of undergraduate studio classes as well as a review
process by the graduate faculty.
The minimum length of study is variable depending upon the development of
courses and research interests. A course of study consuming approximately two
academic years will be necessary for students with undergraduate degrees in
industrial design. A program taking approximately three academic years is
necessary for students with majors from other fields. Applicants are reviewed on
an individual basis each year by evaluating grades, prior undergraduate courses
completed, professional experience, if any, and statement of intent
demonstrating a clear vision of the individual’s match of capabilities to the
demands of the program and eventual professional practice in design
professions. Where there is a lack of studio-based design education, these
subject areas are made up through a conditional admission requiring prerequisite
course work. International applicants from countries in which English is not the
native language must take the Test of English as a Foreign Language (TOEFL)
and achieve a minimum score of 550.
The Importance of Several Literature Reviews
Literature reviews come in all types and sizes. All graduate students become
engaged in lengthy reviews of several kinds: annotated literature reviews, visual
literature reviews, literature reviews that include interviews, and literature reviews
that may require content analysis (Justice, 2002).
The literature reviews are ongoing for 2 years throughout the student
project/thesis. The focus and content helped them to become expert in a
particular area of study. All students listed below engaged in an extensive
literature review that initially provided a justification for their research question
and project/thesis. This initial literature review was started by the student’s
interest in an area. He or she then begins to gather information to learn if work is
needed in their area of interest, with the premise that their graduate work is a
contribution to the field of design. The literature review eventually comes to serve
the student for details concerning design, materials, human behavior and
anything that applies to their project, and helps set the stage for their research
questions or hypotheses.
Georgia Tech MID Graduate Projects from 2003 and 2004

The following student work chosen highlights the approach to informing and
solving a design problem with the use of design research as a tool that also
helped them to assess and evaluate their work.
Title: Creative Alchemy
Format: Project
Student: Bruce Claxton
Research Question:
Are certain creative techniques more useful than others to design students?
Research Methods Used:
Participant Observation followed by Survey
Several international teaching workshops were conducted by the Master’s
student using various creativity methods. Upon completion of the workshop, the
students completed a survey on the effectiveness of teaching and creativity
techniques.
Interview
The host school director was interviewed for feedback on teaching methods and
outcomes for the various creativity techniques.

Teaching creativity in design is similar in all parts of the world but the methods
may be different.

Title: Active Response Tour (ART) Guide
Format: Project
Student: Michael Dubois
Research Question:
Is there a need for a location-sensing tour guide device in museums?
Research Methods Used:
Observation
The Masters student observed museum visitors using the traditional headset for
personal tours, and the live museum guide tours to learn how headsets were
used by the visitors and the behavior and path of the visitors while engaged a
tour.
Interviews
Museum personnel were interviewed in relation to the feasibility and possibility of
creating a digital tour guide.

Visual explanation of the paths participants take when using the Active Response
Tour Guide (ART Guide)
Title: Aesthetics and Product Usability
Format: Thesis
Student: Darren William Hough
Research Question:
Is there a correlation between product aesthetics and perceived product
usability?
Research Methods Used:

Observation
Participants with set tasks were observed using two clocks with vastly differing
aesthetics and form.
Statistical Survey
A quantitative survey was used with 40 subjects broken into two test groups.
Students at Georgia Tech were used for the study. Questions concerned the
correlation of aesthesis and perceived usability, and color and perceived
usability.

Title: AirBeat: the Wearable Music Interactive Device
Student: Kulavee Tejavanija
Research Question: Would teenage girls want a device that allows them to play
and manipulate music for fun?
Research Methods Used:
Content Analysis
Magazines and current Asian culture was analyzed to provide ideas on the type
of device, color, shape, and function of a new product.
Observation
Young Asian girls were casually observed in shopping areas and “hang outs” to
learn about physical behavior and the products that they may already have with
them.

Interview
The product was evaluated through interviews with the target audience for
viability of the new product.

The new wearable Airbeat product that allows the user to manipulate music.
Title: Next Generation Development of Nuclear, Biological and Chemical
Field Protection Masks
Format: Thesis
Student: Ryan Vojir
Research Question: Can the current visibility and time to don be improved for
gas and chemical masks?
Research Methods Used:
Interview
Army personnel were interviewed concerning their issues with current gas and
chemical masks.
Observation
Army personnel were observed putting on their field gas masks.
Experiment
Army personnel were timed putting on the newly designed gas mask and were
then interviewed to assess the prototype.

Front and side view of the gas and chemical mask prototype.
Title: Haptic Sit to Stand Task Chair
Format: Thesis
Student: Peter C. Wells
Research Question: Can a chair be designed that successfully assists persons
with disabilities to move from sitting to standing and standing to sitting?
Research Methods Used:
Observation
Persons with disabilities that were mobility or age related were observed for
interaction with chairs in relation to standing, from a sitting position, to sitting to a
standing position.
Interviews
Interviews were conducted throughout the process of design; first with experts in
the areas of aging and disabilities, then with furniture manufacturers and
designers and then with the target group.
Content Analysis
Current human digital modeling software packages were assessed for usefulness
in relation to the project and accuracy of the model.

The sit to stand function of the Haptic Chair, with a model of the product.
Recommendations
After working with graduate students from different cultures and disciplines, it
appears that the results of the process in general has yielded recommendations
to help those who are wanting to incorporate design research methods into
design. The object of this is not to make design researchers out of the Masters
students but to have them become aware of the advantages of research
structure and query. The other benefit, of course, is to have the design graduates
feel comfortable in an environment that will use sociologist and ethnographers in
the corporate or design office culture. Before starting their project or thesis, all
graduate students are asked to complete the online research test and complete
an Institutional Review Board (IRB) proposal for their work.
1. Undergraduates need to be introduced to research in the design
research process early in their education.
It has been more suitable to accept students from a research-based university
than from an arts-based school for the MID because the undergraduates were in
a research environment, even if they were not working with researchers or
basing their design process on design research activities. It is important to alert
undergraduates to the usefulness of research methods as a tool to help them in
their creative problem solving and understanding the problem initially and then
evaluating their solutions. When students, who have no grounding in research,

are introduced to a graduate situation that involves research they often become
flustered (if they have had no research background) or angry (if they didn’t
understand what they were applying for) they are being asked to do something
that is unfamiliar. Some see it as taking away their creativity, not using it as more
information to help them understand the problem.
2. Cultural differences in student autonomy need to be addressed.
Sending different cultures through a Masters program that is self motivating and
requires individual research projects of choice can be disarming for some
students of other cultures. The freedom can be frightening and some students
react differently to being allowed to choose their own area of interest, rather than
go through a set of predetermined course projects.
3. Show uses of research in design throughout their design process.
It is important for student new to design research or research methods to see
and understand projects that have come before them. Each program that
undertakes this type of Masters Program should have a library of former theses
and projects for the students to peruse. The y not only get to see what a thesis or
project might look like to be acceptable, but it will give them ideas about how to
structure their own design research. This is especially important due to the lack
of research methods in the design curriculum. It is beneficial to work with
researchers from outside the design discipline to help our students with issues
such as statistics (if needed) or forming good research questions.
4. English as a second language are directed toward a project rather than
thesis if written language skills are an issue.
If the English written and spoken language is difficult for a student it is often best
to direct them to a project so that they can finish their degree on time with
minimal writing. If they are interested in doing a Masters, the recommend tutors
and proofreaders for their papers and thesis because the committee will not have
time to focus on grammar and spelling errors but on the content.
5. Introduce industrial design graduate students to the possibility of Ph.D.
studies early in their Masters program.
When students are choosing their area of interest in industrial design, it may be
best to have them consider the option of continuing on to doctoral education.
Students interested in the computer-human interaction, medical, psychology or
communication, may want to consider a Ph.D. if they want to design products in
those areas. In addition, students who may want to teach in a university may
want to know the benefits of a doctoral degree when planning their Masters work.
6. Have Masters students interact with industry but do not let industry
control the student project or thesis.

Students may want to approach industries that are related to their work and even
find funding through these companies for their Masters education. It is important
to not have the company control the student work or progress, especially if it is
tied to a current “in-house” project. Students can keep the company informed of
their findings but they answer to their university committee for their degree, not
the company managers.
7. Drawing skills must be introduced to graduate students who have not
had instruction in traditional drawing skills.
The need for hand visualization skills are not going away entirely. The hand
concept drawing is needed to visually explore design options, to think in two and
three dimensions, to communicate solutions, and to generate ideas while in the
process of sketching. Students who attend research institutions do not often have
prior training in art, drawing, sculpture and design, and will need to be taught how
to effective visualize their ideas, since many products are worked on in the
presence of others and drawing skills will be needed to visualize “on the spot”.
Conclusions
Personalized design master programs can provide a wealth of budding experts
trained in specific areas of design. It is often a more difficult and time consuming
education to move students through the type of program where produce a thesis
or individual project, with research included throughout the process. The results,
however, are rewarding to the student, instructor, and company who hires them.
These Masters Degree student projects are how we are build knowledge for the
design field and experts for business community.
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